Role of nitric oxide in the regulation of coronary vascular tone in hearts from hypertensive rats. Maintenance of nitric oxide-forming capacity and increased basal production of nitric oxide.
In arterial hypertension, coronary flow reserve, expressed by the difference between autoregulated and maximal coronary flow, is frequently impaired. Previous experimental and clinical investigations using acetylcholine as a stimulus for the production of endothelium-derived relaxing factor suggested that an impaired endothelium-dependent vasodilation, presumably caused by a decreased formation of nitric oxide (NO), may account for this microvascular dysfunction. However, so far no study has been performed that quantifies the formation of NO within the coronary circulation of hypertensive hearts to assess its role in setting coronary vascular tone in the hypertensive heart. We therefore quantified NO formation within the coronary circulation of constant flow-perfused, isolated hearts from spontaneously hypertensive rats (SHR, 16th to 26th week), as a model for hypertensive heart disease, and from the normotensive control strain (Wistar-Kyoto, WKY) using the oxyhemoglobin technique. Coronary perfusion pressure and vascular resistance were almost 30% higher in SHR compared with WKY hearts. Intracoronarily applied NO decreased coronary vascular resistance by maximally 45% of resting values in a concentration-dependent manner in both groups. The bradykinin-induced decrease in coronary vascular resistance and the parallel increase in NO release were comparable in SHR and WKY hearts and fell within the vasodilator range of exogenously applied NO. Moreover, basal release of NO normalized to heart wet weight was 50% higher in SHR compared with WKY hearts. Rates of basal NO release were correlated inversely with changes in coronary perfusion pressure and vascular resistance in both groups (r = -.85 and -.84, respectively, P < .05).(ABSTRACT TRUNCATED AT 250 WORDS)